Protamine enhances the proliferative activity of hepatocyte growth factor in rats.
The effect of protamine on the proliferative activity of hepatocyte growth factor (HGF) was examined in alpha-naphthyl isothiocyanate-intoxicated rats. Protamine pre-injection increased the hepatocyte labeling index induced by HGF four- to fivefold. A similar effect was also observed in partially hepatectomized rats. Because a cell surface heparin-like substance can bind to HGF and protamine has an affinity for heparin, protamine may affect HGF pharmacokinetics. In fact, protamine injection caused a transient increase in plasma HGF concentrations after administration of HGF and, in vitro, protamine eluted HGF prebound to heparin-Sepharose. Protamine also reduced the plasma clearance of HGF and increased 2.5-fold the exposure of hepatocytes to HGF in vivo. The enhancing effect of protamine on the mitogenic response of hepatocytes to HGF was also observed in vitro (approximately 2-fold after protamine pretreatment compared with HGF alone), suggesting that the enhancing effect of protamine on HGF-induced liver regeneration results from dual effects exerted by protamine 1) lowering the overall elimination of HGF and 2) directly stimulating hepatocyte mitosis induced by HGF.